chemotherapy. Also, malignant illnesses in children respond better to chemotherapy as compared with adults (Besharat & Firoozi 2011) .
Chemotherapy is an important treatment method, however, it causes serious side effects and in the meantime increases the costs of child's hospitalization (Perdikaris & Papadatou 2008) . Fatigue is the most bothersome side effect of cancer treatment in children who experience it from the time of diagnosis till conclusion of therapy (Colling, Macdonald & Walton 2012) . About 75% to 90% of children undergoing chemotherapy suffer from this side effect (De Niijs, Ros & Gripdonck 2008) . Fatigue is fundamentally different from daily tiredness which is short term and is relieved by resting (Perdikaris et al. 2009 ). Cancer-related fatigue is severe and irritating and is not relieved by rest. It manifests itself with chronic exhaustion and reduction in physical and mental functions (Erikson et al. 2012) .
Fatigue is a mental phenomenon (Chandwani et al. 2012 ) with multidimensional effects on child's functions, daily chores, social life, mental abilities, emotional state, and appetite. Therefore, its control and relieve is difficult (Falkensteiner et al. 2011 ). New studies demonstrate that these patients repeatedly seek interventions (apart from medical clinics) to overcome medical complications. These interventions are called complementary or alternative medicine (Haun, Graham-Pole & Shortley 2009 ).
Massage therapy is the most widely used therapy in complementary medicine (Reif et al. 2013) . It is easy to execute, risk free, non-invasive, and relatively inexpensive which makes it the most common treatment used in nursing (Yilmaz 2012) . Also, it is the most common and widely used treatments for children suffering from cancer and among 5 most preferred therapies (Spichiger 2011) . Massage therapy is mostly used to overcome the side effects of anti-cancer drugs, such as pain, nausea, and fatigue, as well as to improve the child's quality of life during the treatment (Adhami & Sadraee 2007) . Swedish massage or classic massage has been the most common type of massage in the West and is considered the heart of educational programs on massage therapy (Batalha & Mota 2013 ).
Materials & Methods
This study is a clinical trial evaluated and compared 50 children aged 7-12 years suffering from ALL undergoing chemotherapy at Children's Medical Center of Tehran, Iran. First, all children with ALL who referred to the center were identified. Then, the severity of children's fatigue was measured through child fatigue scale questionnaire (CFS), and patients who received a score of 25 or higher were admitted to the study and were randomly placed in 2 groups of intervention and control.
The children should have undergone at least 2 periods of chemotherapy in a 4-8 week cycle. The first session of massage therapy was carried out by the mother at the clinic under the supervision of the researcher, and was continued later at home, once a day for 20 minutes, for 4 weeks. Twenty minutes of Swedish massage, including massage of the back, arms and face was applied to the child by the mother who had received required training from the researcher whose scientific competence had been approved by professors and masters of the art of massage. Prior to the massage of any part of the child's body, the massage oil was applied and rubbed on the child's body. Next, the Swedish massage with effleurage technique was applied in the following way.
First, the child lies face down on a firm mattress and a soft padding is placed under the belly and knees of the child. In the beginning, the back is massaged from above the hips to the shoulders for 5 minutes. Then, standing on the right side of the child, the right leg from the ankle to the upper thigh is massaged for 3 minutes and then the left leg in the same way. Afterwards, the right arm from the wrist to the upper arm is massaged for 3 minutes. Then, standing on the left side of the child, the left arm is massaged, and finally, the child lies down on his back, and the mother massages the child's face for 3 minutes. During the massage, the palms of both hands slides on the surface of the skin without moving the deep muscles.
Throughout the massage, the child should feel a continuous, proportional, and uniform motion. The pressing of the hand during the massage should increase a little when massaging from a down point upwards. Also, when the hand returns back to the starting point, the pressing of the hand should decrease (the rubbing motion should always be from down towards the heart, upper thighs, and back of the child).
When massaging a location, the mother should keep the contact of her hand with the child's body because disruption of contact results in loss of child's trust and calmness. Also, quick, irregular and sudden motions must be avoided. These types of motions will cause cluttering of the child's nerves. The entire palm of mother's hands (and not only the fingertips) should be applied during the massage, and in this way more areas of the child's body receives the therapy. When the location of the massage is a small area of the body such as the face, the plump surface of the fingers and the thumb are used. During the massage, a very brief conversation is exchanged with the child and no type of music is played. The control group received the conventional cares and treatments but filled out the questionnaires at determined dates.
At the end of each week, fatigue was measured in both groups with the questionnaire on the child fatigue scale (CFS). The CFS questionnaire is used to examine changes in the fatigue of children aged 7-12 years suffering from cancer during the treatment period. This questionnaire was constructed in 1989 by pediatric expert Dr. Marilyn Hockenberry and contains 14 questions. In 2010, it was modified and changed by Hinds and colleagues, and its questions were reduced to 10 items. Furthermore, the validity of its items was assessed on 122 children between the ages of 7-12 who received anti-cancer treatment in 2011 by Khosravi through the content validity method (Khosravi 2012 ).
The Cronbach α was used to measure its durability, and the Cronbach α coefficient was calculated as 0.8. This questionnaire includes 10 items and each item is scored based on a 5-point Likert-type scale from "not at all" to "very much". The frequency of the scores was classified from 0 to 10 and their severity from 10 to 50. Higher scores indicate the higher severity of fatigue experienced by the child. In this study, the ranges of scores were classified as 10-23, 24-36, and 37-50.
Filling out the form would not take more than 5 minutes. During the intervention, the researcher contacted the child's home every other day to be ensured of carrying out exercises and answering any questions raised by the mother or the child. After data collection, SPSS version 16 was used to analysis data through descriptive statistics and analytical statistics methods. The repeated measures analysis was used to test the difference between the mean scores of fatigue severity. Repeated measures include the measures of a particular variable for each observation in several different situations. This measure is the extended mode of paired comparison test, in which a group is compared in several situations. The Ethics Committee of the university approved this research. Also, the study procedure was explained to the patients and their informed consents were taken and the confidentiality of their collected information was observed.
Results
Based on the results, the highest age frequency of studied children was 9 (40%) years in the control group and 12 (24%) years in the intervention group. About 64% of participants were male. Most participants in the study groups were the first born in their family (64% in the control group and 60% in the intervention group). Mothers of the most participants in both groups were high school graduates (44% in the control group and 52% in the intervention group) and housewives (80% in the control group and 88% in the intervention group). Fathers of most participants were high school graduates (48% in the control group and 44% in the intervention group) and were self-employed (52% in the control group and 76% in the intervention group). In general, the following results were found by performing repeated measures between 2 groups (Table 1 ).
• A significant statistical difference was observed between the pretest scores and the end of the first week scores (P<0.001).
• No significant statistical difference was observed between the end of the first week and the end of the second week scores (P=114).
• A significant statistical difference was observed between the end of the second week and the end of the third week scores (P<0.009).
• A significant statistical difference was observed between the end of the third week and the end of the fourth week scores (P<0.039).
Analysis of repeated measures data did not show significant statistical difference between the end of the first week and the end of the second week scores. This finding can be explained by the fact that fatigue reaches its highest point during the week after chemotherapy, and during that week massage therapy was not able to be effective. However, by continuing the massage for the subsequent weeks, fatigue gradually reduced. Our findings also showed that after intervention, the mean fatigue score in the intervention group showed significant reduction, while in the control group it increased (P<0.001).
Discussion
Findings of the present study showed that after performing the Swedish massage, the severity of fatigue reduced in the intervention group, while in the control group it increased. Our findings are consistent with the results of the following studies. In the study conducted by Karagozoglu and Kahve in 2013, the effect of back massage on fatigue and anxiety of patients with cancer under chemotherapy were assessed in a hospital in Turkey. Result of the present study with regard to reduction of fatigue is consistent with Karagozoglu research, and this consistency is likely due to the similarity of the massage received (Swedish massage) by the patients. However, samples in their research comprised individuals aged 41-60 years who were suffering from various forms of cancer and receiving only back massage by their nurses (Karagozoglu & Kahve 2013 ).
The study conducted by Khosravi in 2011 entitled "Examining the effect of Acupressure on Nausea, Vomiting, and Fatigue in School Age Children Suffering from Acute Lymphoblastic Leukemia Who are Undergoing Chemotherapy" was similar to our present study in terms of the study popula- P r e -t e s t tion and instrument. Khosravi and colleagues concluded that a significant statistical difference was not observed immediately after intervention between the 2 groups of intervention and placebo, with regard to the severity of the fatigue. Such findings could likely be due to the fact that fatigue, like pain cannot be relieved or reduced quickly. Furthermore, fatigue during hospitalization days tends to increase, and its effect is multidimensional and affects patient's functions, daily chores, social life, mental abilities, emotional status, and appetite. Therefore, correct scheduling can be of utmost importance in determining the effect of complementary treatments (Khosravi 2012) .
Likewise, Zick and colleagues (2011) conducted a study to examine the correct scheduling on the effectiveness of acupressure on fatigue. Their results showed that timely start of applying acupressure contributed significantly on its results on patients with cancer and concluded related treatments. According to the research, for achieving the highest effect of acupressure on the fatigue in participants, it is necessary to carry out 21 to 49 sessions of acupressure during a 7-week period, 3 times a week, on a daily basis. In fact, results of studies show that the more the number of acupressure sessions, the less becomes the fatigue. As regards the scheduling and timing, the Swedish massage was applied for 4 weeks and 20 minutes a day in our study, which was similar to the study of Zick and colleagues (Zick et al. 2011) .
In view of the findings of the present study, we recommend that in addition to methods carried out in this study, the effectiveness of the Swedish massage and other techniques and methods of complementary medicine be studied and compared for reducing fatigue in children suffering from various types of malignancies. We hope that nurses teach this simple, inexpensive, and complication-free method to mothers of children with cancer.
